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2.- JUSTIFICATION FOR INSCRIPTION 


2.1.- Statement of significance. 


2.2.- Possible comparative analysis. 


2.3.- Authenticity / Integrity. 


2.4.- Criteria under which inscription is proposed. 


2.1.- Statement of significance. 


Vizcaya Bridge is one of the most outstanding architectural iron constructions of the European 
Industrial Revolution. Its monumental structure of metal latticework and steel cables represents one of 
the greatest late 19th century engineering feats and an excellent innovation with respect to known 
methods of transport. 


Vizcaya Bridge synthesises the new technological advances made with respect to iron and railway archi- 
tecture of the time, creating an original, beautiful and harmonious invention, capable of solving peo- 
ples’ transport needs while adapting to the uneven lie of the ground and complicated naval traffic pro- 
blems. 


This bridge, opened in 1893, totally representative of the material, technique and aesthetic of the time, 
has always been kept in such good condition that it has never failed to function and continues to fulfil 
its initial purpose with extraordinary efficiency. Its exceptional universal value also lies in that this is the 
first hanging transporter bridge built in the world, hence its use as a direct model or source of inspira- 
tion for other bridges of similar characteristics in Africa, Europe and the Americas, although it conti- 
nues to be the best preserved of them all. It is a pioneer means of transport as far as its conception is 
concerned and has a long useful life, still totally efficient today. 


Vizcaya Bridge also represents the culminating point of a long cultural tradition related to the working 
and use in Bizkaia of local iron, a metal intensely employed since Roman times and which has made a 
remarkable contribution throughout history to growth in all of the countries on the European shores of 
the Atlantic, playing an essential part in the development of agriculture, mining and industry in Spanish 
colonial America. The bridge stands alongside one of the most important historical iron sites in Europe, 
from which over 50 million cubic metres of mineral were extracted and which, at the time of the brid- 
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ge's construction, was at the peak of its output. From the 13th Century onwards, the iron from these 
mines was widely exported to markets in France, the UK and the Netherlands, so that, in the 16th 
Century, over 300 Basque hydraulic ironworks distributed their metallic products with hardly any com- 
petition, not only throughout Spain and to European markets, but to all of the new Hispanic colonies 
on the American continent. Until the late 18th Century, the whole of America was colonized with 
ploughs, picks and axes forged with Basque iron, given that Spain prohibited the building of foundries 
in its overseas possessions. In the mid 19th Century, new production techniques and exchanges 
brought about by the industrial revolution converted iron ore transformation into the main driving 
power behind the development of Basque economy. Hence, the mouth of the River Ibaizabal saw the 
sprouting of an extraordinary industrial landscape in the shape of iron and steel works, shipbuilders, 
railways, mines and wharfs among which Vizcaya Bridge stood out from the moment of its birth as the 
principal symbol and the most ambitious representative of the renovated iron culture. 


Apart from its historical importance and symbolism, its construction features, magnitudes and propor- 
tions made Vizcaya Bridge into a remarkably beautiful image throughout the region. Thanks to its aes- 
thetic strength and importance as a transport infrastructure, the bridge has had outstanding influence 
on the town planning of its surrounding area. 


2.2.- Possible comparative analysis. 


Vizcaya Bridge belongs to the family of important iron structures, the most representative of the 
Industrial Revolution. During the second half of the 19" Century, iron, smelted in blast furnaces at rea- 
sonable prices and in seemingly unlimited quantities, became the most powerful symbol of progress in 
history and the chosen material for modern society's new prestigious constructions. 


The same iron used to make machines, ships and trains, was employed to build railway stations, 
immense towers such as Eiffel in Paris, the enormous rooms of the first Universal Exhibitions and, 
above all, the new, increasingly slender and daring bridges built in Europe and America. All of these 
sectors, and similarly certain industries of the time, have preserved valuable structures in rolled iron or 
steel, although they are now low in number in comparison to their extraordinary past importance. A 
number of representative structures from the period have already been included in UNESCO's World 
Heritage List, either individually or, more often, in the context of wider landscapes or cultural ensem- 
bles. This is the case of Gustave Eiffel's Statue of Liberty (USA), the Eiffel Tower in Paris, the banks of 
the Seine as a whole (France); the Maria Pia railway bridge, also by Eiffel, and the Luis | hanging brid- 
ge, both spanning the River Duero in the Old Quarter of Porto (Portugal); and the groundbreaking 
lronbridge (UK), giving its name to the industrial area around the Gorge it spans. 


But the vulnerability of this kind of structures and the ease with which they are taken apart, their stra- 
tegic interest in periods of war, together with a generalised race to make the most of building land in 
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times of peace, contributed strongly to the rapid disappearance of such an unusual form of construc- 
tion now practically inexistent. 


The lronbridge spanning the River Severn, built in 1779, was the first metal bridge in the world, mar- 
king the start of a saga of technological progress brought to a close between 1889, with the construc- 
tion of the Firth of Forth Bridge -the first big bridge to be built in iron- and 1893, with Vizcaya Bridge - 
the first to be equipped with a transporter mechanism. During this historical process and its just over 
a century of duration, Europe and America either renovated or completely designed their overland com- 
munication networks, building thousands of bridges, while each of the important intermediate steps 
were extraordinarily groundbreaking for their time. The pioneer landmarks of the process, which lasted 
for barely a century, were the works of Thomas Telford, such as his 1973 aqueduct in Longdon-on-Tern, 
the first cast-iron bridge in the world, and the first iron bridge over the Severn at Buildwas in 1795. 
These were followed by the iron bridges spanning the Seine: the Pont des Arts (1801), designed by 
Louis-Alexandre Cessart and Jacques Dillon and the Pont d'Austerlitz (1806), by engineers Becquey- 
Beaupre and Lamandé, both with stone pillars. 


In 1824 the first bridge with tubular section arches was made in Brunswick by Gustav von Reichenbach, 
a system perfected in 1839 by Polanceau on the Pont du Carroussel in Paris. The last great structural 
novelty introduced to bridge building in the 19th century was the wrought iron tube designed by Robert 
Stephenson for the Britannia Bridge, open in 1848 and with spans of 140 metres between towers. 


Parallel to the evolution of bridges with arches or decks, steps were being taken to create the first 
modern suspension bridges. Pioneer in this sector were the over twenty little bridges hanging from 
chains built in the USA by Judge J. Finley as from 1796, of which the only one still standing is 
Merrimac, in Newburyport (1810). Thomas Telford based his work on this model in 1826 to build the 
first chain suspension bridge, with a span of 177 metres, over the Menai Strait. 


The tremendous weight of the suspension chains and the enormous surface exposed to rust caused 
evolution to head in the direction of parallel cable systems, a proposition raised by Marc Seguin with a 
bridge over the Rhéne in 1824, and developed in depth by J. Chaley at Fribourg in 1834, with a bridge 
breaking a record for its time as far as its span of 273 metres was concerned. John Roebling, born in 
Germany, took this technique to America and proceeded to cause a complete about-turn in the world 
of civil engineering starting with his 250-metre bridge over the Niagara falls in 1855, definitively com- 
pleted with the 1883 inauguration of Brooklyn Bridge, which astonished the world due to being the first 
with a span of over 500 metres between towers with Gothic arches. 


In this historical context of international competition and innovation with respect to the invention of 
new bridges, a number of problems still had to be solved such as the difficulties posed by the crossing 
of wide rivers or canals in flat areas, or in built-up areas where the approach roads had to be low, but 
in which there was also busy naval traffic which had to be kept free-flowing with no interruptions. This 
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gap was filled by Vizcaya Bridge, basically a mechanised aerial ferry suspended from the platform of a 
hanging bridge built with a metal structure. 


Vizcaya Bridge, designed in 1888 by the architect Alberto de Palacio and the constructor Ferdinand 
Arnodin, and opened to the public in 1893, was the first hanging bridge in the world to have a trans- 
porter gondola and, as such, created a new method of transport. 


The exceptional importance of Vizcaya Bridge, in addition to its condition of qualified survivor due to 
having overcome the historical challenges thrown at it, must be considered not only in comparison with 
other important metal bridges dating from the Industrial Revolution, but also with the long saga of 
transporter bridges in the world, of which Vizcaya Bridge was the founder. 


As a result of its success, and on some occasions based on the same plans and technical calculations, 
other bridges with similar characteristics were built over the following decades in Bizerta (Tunisia) 
(1896), Rouen (France) (1899), Rochefort-sur-Mer (France) (1900), Nantes (France) (1903), Marseilles 
(France), Duluth (USA) and Widnes (UK) (1905), Newport (UK) (1906), Osten (Germany), Brest 
(France) (1909), two in Warrington (UK) (1908 and 1916), Bordeaux (France), Kiel (Germany) (1910), 
Middlesbrough (UK) (1911), Rendsburg (Germany) (1913), La Boca District of Buenos Aires 
(Argentina), Rio de Janeiro (Brazil) (1915) and Chicago (1933), and a number of others, not as outs- 
tanding with respect to their size. 


« Construction work was started on Rouen Bridge in April 1898 under the instruction of Ferdinand 
Arnodin. A team of 15 men erected the 4x67-metre metal pylons and installed the twelve cables 
from which the bridge deck was suspended, with a span of 140 metres and a clearance of 50 
metres above the water surface at high tide. It functioned since the day of its inauguration until 9 
July 1940, the day on which it was blown up by the French Army in a bid to hamper the entrance 
of German troops to the city. 


* The Martrou-Rochefort Bridge was completely made with parts manufactured at Ferdinand 
Arnodin's factory in Chateneauf-Sur-Loire. Having started construction in March 1898, at the end 
of the work the towers had a height of 66.25 metres and a bridge deck span between pylons of 140 
metres, although either end overshot both banks. Although it initially had a steam boiler, in 1927 
this was replaced with an electric motor. In 1944 it was saved at the last minute from dynamiting 
by the German army. 


« Nantes transporter bridge, at the mouth of the Loire, was built and run by Ferdinand Arnodin as 
from 1903. It had slender pylons measuring 76 metres in height and a deck of 191 metres in length 
between them with a cantilever overshoot and vertical cable bracing at either end. It ran on an elec- 
tric motor and its upper walkway could be visited by the public. Although it survived WWII, it was 
demolished in 1958 after three years in disuse. 
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« The Marseille transporter solved a serious historical problem of communication between the two 
banks of the local port, due to which a long detour had to be made round the port. Designed by 
Ferdinand Arnodin, erection work was started in 1904, with pylons of almost 85 metres in height 
and a deck of 235 metres in length. It was completed in late 1905 and, barely six years after its 
inauguration, was being used by more than a million passengers and 51,500 vehicles per year. A 
lift was soon added to one of the pylons and a panoramic restaurant opened on the deck. However, 
in the Second World War plans were made to requisition the bridge and melt its metal pylons to 
help the war industry. It was finally destroyed by a German bomb in 1944. 


« Although the Brest transporter was built in 1909, it was in fact the second oldest bridge after 
Vizcaya Bridge. Initially designed for the entrance to the canal of the navy base owned by France in 
Bizerta (Tunisia) in 1896, on the point of being increased in size, the French decided to dismantle 
it and take it to Brest. The deck was 47 metres above sea level and the span between the banks of 
the canal measured 109 metres. During its transfer to France, the original steam engine was repla- 
ced by a more efficient electric motor, with which it remained in operation until it was damaged in 
1944 during fighting in WWII. It was finally dismantled in 1947. 


« In 1910 Bordeaux saw the start of the construction of what was to have been the biggest trans- 
porter bridge in the world, with a deck of 400 metres in length. Although the pylons were erected 
on both banks, administrative hiccoughs and the outbreak of WWI meant that it was never finis- 
hed. Years later in August 1942, the towers were blown up during occupation by the Germans. 


* Representatives from the authorities in Newport (UK) visited the recently inaugurated Rouen 
Bridge in 1899 and commissioned Ferdinand Arnodin to build another one over the River Usk, to 
be opened to traffic in September 1906. With a pylon height of 73.8, a deck length of 54 metres 
and a span of 197 metres, this was one of the biggest transporter bridges in history. It has been 
working ever since and is even today the fastest and most efficient way to cross the river. 


« Following the example of Newport, a bridge was built between Middlesbrough and Port Clarence 
in 1911. This is however not a hanging bridge, but is formed by two latticed, cantilevered girders, 
braced at either end and overshooting dry land by 42.7 metres. The pylons have a height of 68.6 
above high sea level and the deck span is 174.15 metres. Although this bridge lends a limited ser- 
vice, its survival is not in danger. 


« Two little transporter bridges were built in the British town of Warrington one after the other. The 
former, built in 1908 by Thomas Piggot, served to link traffic between the factories lining the River 
Mersey and only remained in operation for 8 years. It was substituted in 1916 for a latticed girder 
bridge running between the different parts of the Joseph Crosfield's soap factory, measuring 22.5 
metres in height and 56 in length and which, although still standing, is only occasionally set in 
motion. 
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« The biggest transporter bridge was built in Widnes and Runcorn in 1905, according to a project 
by the engineers J.L. Webster and T.W. Wood. Although its four towers only measured 58 metres 
in height, the deck was 305 metres long. The low toll profits and the construction of a nearby road 
led to its abandon in 1961, following which it was demolished. 


« The first German transporter was built in 1910 by Georg Ludwig Francius, at the entrance canal 
to the military shipyard in Kiel. It was initially intended to transport train carriages and was only 
later adapted to carry passengers. It had a span of 128 metres and a clearance over the water of 
49 metres. Badly damaged in WWI, it was finally dismantled in 1923. 


* In 1909, Claus Drewes built a lightweight transporter bridge with a clearance of 79 metres and a 
height of only 35 in the German town of Osten. Although this was initially a strictly private initiati- 
ve, it subsequently passed into regional hands and is still kept in good running order. 


« In 1913, engineer Friedrich Voss designed a large, double-track metal bridge for an international 
railway line between Germany and Denmark. Advantage was taken of the construction to install on 
the stretch between the two sides of the river a transporter system with a gondola suspended by 
cables from a traction motor. Although the transporter was only a minor part of such a spectacu- 
lar structure, it is still in perfect working condition today. 


« A little transporter was built in the port area of Duluth, Minnesota state (USA) between 1902 and 
1905. It was created based on Rouen Bridge by Thomas F. McGilray, who added a number of new 
features to the system, such as suspension of the gondola by means of rigid beams or placing the 
electric traction motors beneath the gondola itself. With a clearance of 41 metres in height and 121 
in length, the bridge structure was respected when the transporter system was replaced by a new 
aerial lift system in 1930. 


* For the Chicago World Exhibition in 1933, entitled «A Century of Progress», and in only six 
months, David Bernard Steinman built a transporter bridge with a span of 564 metres from which 
over four million passengers travelled in 10 suspended cabins in only half a year. This bridge, the 
greatest attraction of the event, wasn't however connected to the city traffic and transport network, 
and was therefore blown up at the end of the Exhibition in 1934. 


« In the La Boca neighbourhood of Buenos Aires in Argentina, three little bridges with rigid latticed 
girders resting on pylons of the same nature were built. The first of the three, linking the city with 
Buenos Aires province over the Riachuelo, inaugurated in 1913, was dedicated to Luis Sdez Pefia. 
A year later the Southern Railways Company built Nicolas Avellaneda Bridge, and, yet another year 
later, the landscape was rounded off with that of Captain-General Justo José de Urquiza. All three 
take their inspiration from the Duluth project and only the one named Nicolas Avellaneda still has 
its original structure and potential working features. 
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« The last transporter bridge on the American continent, called Ponte Alexandrino de Alencar, was 
inaugurated in 1915 between Rio de Janeiro and a navy base on the Ilha Das Cobras. Based on the 
principles of Runcorn Bridge, it was 171 metres long with a clearance of 20 metres. 


As we can see, France is the country in which most bridges of this kind were built, due to the fact that 
the cable builder Ferdinand Arnodin, co-holder of the industrial patent for the Vizcaya Bridge, used it on 
most of the big bridges in the country. However, all of these big French iron bridges, except that linking 
the towns of Rochefort-sur-Mer and Martrou, were dismantled, dynamited or blown up in times of war. 
Of the five transporter bridges built in the UK, two have disappeared, while Warrington Bridge has been 
out of use since 1964, although the Newport and Middlesbrough bridges are still in operation. Two of 
the three German transporter bridges, Osten and Rendsburg, are still standing and functioning. 


Although several examples of this kind of bridge were also built in South America, only the one cons- 
tructed in the Argentinean district of La Boca is still standing. The Ponte Alejandrino in Rio de Janeiro 
was demolished, as was the spectacular Sky Ride built for the World Exhibition in Chicago, while Duluth 
Bridge in Minnesota (USA) still partially exists, although it was completely redesigned in 1929 and is 
no longer a transporter bridge, but an aerial lift bridge. 


While all of the eight surviving transporter bridges are today classified as cultural monuments in their 
respective countries with merit enough to feature on the list of World Heritage Property, Vizcaya Bridge 
continues to stand out for its intrinsic interest due to being the oldest and the one holding the patent 
for the original invention, in addition to the fact that it has the most balanced proportions and is the 
best preserved of them all. 


Table T-1 lists the structural designs of the eight surviving bridges reduced to a single scale, with their 
denominations, locations or administrative entity and underlines the distinctive elements of each one, 
e.g. distinctive features, constructive complications, beauty or even kind of surroundings. Summarizing 
this comparative table, we can say that Vizcaya Bridge, in addition to being the first of its kind, is remar- 
kable for its slender, symmetrical and diaphanous structure, with proportions not too far removed from 
those considered as «golden» and the fact that it was carefully designed to make it stand out from the 
simple functional structures, preventing, for example, the deck from overshooting the towers. The dis- 
tribution of resistance between its truss structure and parabolic cables, a true masterpiece, is probably 
the most outstanding feature of its canonical aesthetics. 


2.3.- Authenticity / Integrity. 


Vizcaya Bridge was built from a basic project stipulated in a patent for the invention registered in 1888. 
This initial project clearly features the essential characteristics of the bridge, a transport structure 
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designed to surmount navigable canals or wide river mouths, consisting of four bare and lightweight 
riveted rolled iron trussed towers supporting a deck of the same material, from which a car on rails was 
suspended, and in turn from this a gondola for vehicles and passengers at riverbank level. The entire 
structure is braced and anchored by means of steel cables. 


During the construction process, which lasted until 1893, although the features characterising the basic 
project were fully respected, a number of calculation corrections and component sizes were adapted. 
An abundance of technical and functional improvements were invented as the bridge was built, ground- 
breaking solutions for the various material problems encountered at each stage of the work. Among the 
several aspects adapted is the weight of the pylons, which was doubled with respect to the original pro- 
ject, the design of the tubular beams, the windbreaks, the weight and suspension of the deck, or the 
mechanism moving the gondola back and forth. On the day it was opened, Vizcaya Bridge was still con- 
sidered by its creators as unfinished, given that they imagined new uses and additional installations, 
such as the possibility of installing a restaurant between the pylons, or that of opening the upper main- 
tenance walkway with its spectacular panoramic views of the area to the public. 


Since then, Vizcaya Bridge has always remained faithful to the spirit and materiality of the original pro- 
ject and, although it has suffered a number of aggressions and restorations during its life, outstanding 
changes in its social and urbanistic surroundings, occasional mechanical repairs and the substitution 
of perishable parts, we can confirm that it still maintains the full value of its authenticity. 
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TABLE T-1 
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The dynamic surroundings of Vizcaya Bridge have experienced over the three centuries of its life pro- 
found urban structural changes, a growth in population and navigating traffic, new buildings and green 
zones, not to mention intense variations in lifestyle. This said, the Bridge has not only seen a change 
of its original location and function, but has also contributed to development of the area and, faithful to 
its original purpose, has seen an intensification in its use, passing from the half-a-million passengers 
per year at the time of its foundation to today's yearly average of six million users. 


Vizcaya Bridge maintains the complete authenticity of its original characteristics with respect to both 
aspect and material. Despite having suffered military aggression and a few partial interventions, more 
than 80% of its structure is still identical to when erected between 1890 and 1893, and both its histo- 
rical reconstructions, the more recent restoration and the current maintenance work have always been 
implemented in full respect of the conception and expression of the original project, using not only the 
same material, but the same specific construction techniques, typical of 19th Century industrial archi- 
tecture no longer existing today. 


In a more detailed analysis of the integrity of the different elements forming Vizcaya Bridge, we can 
underline the following aspects: 


C1; The infrastructural elements such as the foundations, cable anchorage blocks and 
mooring quays are exactly as they were in the original work. 


C2: The main bridge superstructure, consisting of the four trussed towers is fully and 
strictly original. The towers have over time experienced a number of temporary ancillary insta- 
llations which stopped functioning after a while, such as a little restaurant, ancillary cabins, jibs, 
billboards, etc. All of these elements have been removed in recent years, as have a number of 
unintegrated installations impossible to adapt to today's legal safety regulations, such as anci- 
llary machinery and transformer cabins, enormous masses of cables and over 1,000 light pro- 
jectors constituting an unnecessary load for the Bridge and cluttering the nude pureness of its 
silhouette. 


Having removed these elements, a new lift system specifically designed for the purpose and 
identifiable as a contemporary construction not competing with the structural beauty of the 
bridge has been installed on the towers. The elements of the new structure serve as places of 
passage for the formerly exterior cables and conduits which once again cluttered the aesthetics 
of the Bridge. 


o3. The deck, an objective during the Spanish Civil War, was demolished in 1937 and 
rebuilt two years later using a technique similar to that employed 45 years earlier, using parts 
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rolled in the bridge workshop and subsequently riveted in place «in situ». Hence, although a 
number of mechanical concepts were slightly altered, the spirit and expression of the work sta- 
yed extraordinarily faithful to the original design. The technical changes made during this only 
partial reconstruction of Vizcaya Bridge are specifically the deck suspension system, originally 
consisting of cables and shrouds, for a more balanced suspension involving cables alone, and 
substitution of the original latticework in the shape of a St. Andrew's cross for a longer-sided 
Warren truss. 


c.4. Apart from its fixed, permanent architectural structure, Vizcaya Bridge has a num- 
ber of mobile parts, such as the main car and gondola, which are perishable elements with a 
limited useful life, thus obliging their periodical replacement in order to ensure that the bridge 
continues to function correctly. In this respect, judgements on the value of the authenticity of 
the monument must be established in relation to the criteria characterising the typological and 
cultural context represented by the bridge, as proposed by the Nara Document on Authenticity 
(1995). This specific cultural context is that of industrial architecture, an essential identifying 
feature of which is a functional, utilitarian nature, deriving from the fact that these constructions 
often serve as backup for a productive machine, which, in order to continue functioning, requi- 
res the renewal of worn parts, without for all that detracting from its overall integrity. It is pre- 
cisely the interruption of this operation, or of the productive cycle, that causes a true alteration 
to the identity and original spirit with which the work was created and can cause its irreversible 
cultural decontextualisation. 


In order to remain faithful to the true spirit of the project and to its original functions, Vizcaya 
Bridge has experienced the substitution of some of these perishable elements at the end of their 
active life. These minor changes have at all historical times successively adapted to technology 
and to the legal security regulations applicable at the moment in time. Today's elements are 
high-tech, lightweight and are either concealed or unassuming, designed to place even greater 
emphasis on the aesthetical and structural values of the original Bridge. Whenever possible, the 
modern elements coexist with their older versions, so that parts dating from other periods are 
Clearly visible on simple observation. In all other cases of necessary repair and maintenance, we 
have applied a criterion of total respect of the bridge, regarding both the materials and elements 
and the work methods and techniques used. 


C25: Today's passenger installations consist of a new floor designed as a separate auto- 
nomous element, with lightweight, neutral forms and textures not detracting in the least from 
the attraction of the bridge. To do this, we demolished the functional architectural installations 
built in the 60s, which almost completely surrounded the towers, hence freeing the area around 
the bases. These new diaphanous buildings now house the control, security and energy 
systems. 
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Ever since 1999, the public has had full access, even to the interior part of the structure, thanks 
to a walkway on the bridge deck, as envisaged in the original 19th Century project. Visits to this 
walkway, led by a guide, are limited to a maximum of 50 people at any one time. Strict TV con- 
trol of all accessible spaces means that all potential aggressions or other abnormal actions can 
be identified instantly and censored or controlled by megaphone. These measures are applied 
from the Central Control Booth, which is operational 24 hours a day and 365 days a year. 


2.4. Criteria under which inscription is proposed. 


i. Vizcaya Bridge represents an exceptional expression of humanity's creative genius. It is a 
tremendous construction, beautiful, efficient and lasting, invented ex profeso to solve communication 
problems in a specific spot -the mouth of the River Ibaizabal- but which features the most important 
advances in the world as far as the architecture and technology of its time are concerned and propo- 
ses a valuable solution of universal application subsequently copied in several countries on three con- 
tinents. 


ii. Vizcaya Bridge is an outstanding and extraordinarily well preserved example of 19? Century 
iron architecture and transport technology and their development. 


iii. Vizcaya Bridge is an exceptional testimony to industrial culture, not only because its cons- 
truction techniques and materials are the most representative of the Industrial Revolution during the 
second half of the 19" Century, but because it is a triumph of applied engineering in its ability to over- 
come environmental difficulties in order to improve living conditions and facilitate communication of 
the population in an area. Vizcaya Bridge is also the culmination and the maximum expression of the 
thousand-year old tradition of working iron in the Basque Country, the results of which played a deci- 
sive part in the history of Western Europe and Latin America over the centuries. 


iv. Vizcaya Bridge is the most outstanding example in the world of the architectural and tech- 
nological features of transporter bridges. It was the first prototype of this kind of enormous metallic 
structures, subsequently copied in Europe, Africa and America, and which now mostly no longer exist. 
Not only is Vizcaya Bridge the oldest of its kind, is also the one with the most perfect proportions and 
the best preserved. 


b) i. Vizcaya Bridge has worked almost continuously since its inauguration, maintaining its original 


form and design, construction materials and repair techniques; staying faithful to the location, spirit, 
use and expression of the work as it was created in the 19t Century. 
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b) ii. Vizcaya Bridge is equipped with the appropriate legal protection measures and administration to 
ensure its perfect conservation for generations to come. It is under the protection of a specific legal 
regulation approved by the Basque Government, the body with maximum sovereignty as far as the local 
Cultural Historical Heritage is concerned. By virtue of art. 148.16 of the Spanish Constitution, 
Autonomous Communities can assume authority with respect to heritage property on its land, a prin- 
ciple stipulated in art. 10.19 of the Basque Statute of Autonomy, granting exclusive sovereignty with 
respect to historical, artistic and monumental heritage in the Basque Autonomous Community. 


Vizcaya Bridge is a Listed Cultural Monument approved according to a decree issued by the Basque 
Government Council under art. 11.1 of the Basque Cultural Heritage Act (Act 7/90, dated 3 July), and 
as a result of this qualification benefits from the following directly applicable legal protection regula- 
tions: 


a. The Basque Cultural Heritage Act (Act 7/90, dated 3 July 1990) establishing the general rules 
for qualified property and applied with subsidiarity regarding the interpretation of all regulations 
related to the property. 


b. Decree 265/1984 of 17 July, listing Vizcaya Bridge as national Historic-Artistic Monument. 


c. Decree 108/2003, of 20 May, declaring Vizcaya Bridge to be a Qualified Cultural Property, 
with the category of Monument, limiting its area of protection and approving specific tutelage 
covering both its current condition and the definition of criteria related to the uses and inter- 
ventions which can be applied to the bridge in the future. 


d. Getxo Town Development Plan, approved by Provincial Agreement of 18 January 2000 (OGB 

141, dated 23 July 2001) and particularly its article 11.4.7. declaring the area around Vizcaya 
Bridge to be a protected area, and By-laws 1-4 of its Appendix 1, establishing the height limit of 
constructions in the area falling within the Bridge's visual basin. 


e. Portugalete By-laws and Town Development Plan, approved on 21 May 1991 (OGB 133, 
dated 11 June 1991, and OGB 75, dated 21 April 1994) and particularly the appendix to art. 
17.107 and 108, in addition to the Special Plan for the Old Quarter of Portugalete, approved by 
the Town Council on 14 July 1992. 


f. The General Water Law 29/1985, dated 2 August and its Public Domain Water Regulation 
approved by Royal Decree 849/1986, of 11 April, particularly its section 5, regulating conces- 


sions for the carrying out of works and installations in the public domain of continental waters. 


Although Vizcaya Bridge belongs to the Spanish Ministry of Development, the management of its use 
and maintenance, of its economic feasibility, of work required for its preservation and access by the 


I TRANSBORDADOREAK 


ZUB 
PUENTE VIZCAYA 


PUENTES TRANSBORDADORES 


public, is implemented by the private company «El Transbordador de Vizcaya S.L.» authorised to run 
Vizcaya Bridge as awarded in a public tender by the Bilbao Port Authorities in 1996. This company esta- 
blishes and implements a Funding Plan, basically consisting of the profits generated by the transport 
service (500,000 vehicles and 6,000,000 passengers each year), by the financial contributions of the 
company itself and of various institutional sectors. This company, in accordance with the established 
legal protection framework, likewise develops and fulfils the Project for the Preservation, Improved 
Service and Promotion of the Historic-Artistic Monument constituted by Vizcaya Bridge. 
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3.- DESCRIPTION. 
3.1.- Description of property. 


3.2.- History and Development. 


3.3.- Form and date of most recent records of property. 


3.4.- Present state of conservation. 


3.5.- Policies and programmes related to the presentation and promotion of the property. 


3.1.- Description of property. 

«Vizcaya Bridge» is a toll-paying transporter bridge, conceived, designed and built on private initiative 
between 1887 and 1893. It stands at the end of the River Ibaizabal, only a few metres from the place 
at which it flows into the Bay of Biscay, and serves as a connection between the towns of Portugalete 
and Getxo. 


The bridge essentially consists of a static metal superstructure of the «framework» type supported by 
steel cables, with a mobile system consisting of a car rolling back and forth at a great height in order 
not to disturb navigation, from which hangs a gondola capable of carrying around a dozen cars and two 
hundred people. This mobile ensemble serves as a constant and uninterrupted connection between 
both banks of the estuary, and operates both day and night. 


This is a pure structural element in rolled iron with no decorative elements and therefore extraordina- 
rily representative of 19th Century Iron Architecture. It is a hanging bridge with two double lattice 
pylons, one on either bank, supporting cables at some 61 metres in height. These cables are anchored 
at either side in foundations lying some 110 metres from the towers. 


The cables stretch over the sea between the two pylons in the shape of a parabola from which the supe- 
rior truss hangs: a lattice girder with a span of 160 metres and a clearance of 45 metres. This girder 
has the necessary rigidity to support the coming and going of the gondola hanging from it without suf- 
fering deformation. The gondola hangs from a car mechanically drawn by a system of crossed cables 
preventing undesired horizontal movement. 


The towers of the structure are moreover perpendicularly braced to the deck by means of steel cables 


connecting the quays parallel to the water course, anchored to firm ground at a distance of some 60 
metres. 
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The towers, fully reinforced with iron parts rolled at the rolling shop and hot-riveted to one another, are 
double structures, while the couples are braced to one another at three levels. The lowest and highest 
braces are elliptical arches giving the impression of an entrance door. The central bracing is the deck 
itself. Each of the couples is formed by extremely strong metal profiles at the corners and a diagonal 
lattice system. The lowest diagonals form a pointed arch, the only concession made to Gothic reviva- 
lism by this engineering architectural structure. 


728,447 kg of rolled iron, 10,629 rivets, 88,248 kg of steel cable and 21,041 bolts were used to build 
Vizcaya Bridge. 


Although its original design included the possibility of public access to the top of the deck for amuse- 
ment purposes, this service was only operational for a brief time at the start of its life, until security 
measures and an access were added during the recent important Bridge overhaul (1999) to make this 
a real possibility. 


Every year the Bridge moves almost 6 million passengers, functioning continuously 24 hours a day and 
365 days a year, while 250,000 people have already used the access to the deck walkway in order to 
observe its construction features and the unique landscape of Bilbao's Abra River. 


3.2.- History and Development. 


Vizcaya Bridge was a unique construction, created in 1887 to solve the transport problems suffered 
around the mouth of the River Ibaizabal at a historical moment of extraordinary economic and indus- 
trial growth. 


The Ibaizabal is one of the main rivers on the Bay of Biscay. All of these rivers are characterised by the 
fact that they are very short, with a stable yet almost torrential flow only calming down somewhat on 
the point of entering the sea, where they deposit the sand in their waters, taking the shape of estuaries 
with large beaches. Towards the late 19th Century, the River Ibaizabal formed large stretches of sand on 
its way out into the sea creating underwater sandbanks, shifted by currents and the tide, known as 
barras, causing a serious threat to the busy maritime traffic generated by Bilbao, located barely 3 nau- 
tical miles inland. At that time Bilbao was the most important industrial, mining, commercial, shipping 
and financial centre in Spain. 


The navigable estuary constituted the centre of gravity of these activities and was the scene of the fre- 
netic to and fro-ing of ships, which at that time moved over 12 million tons of goods per year, mainly 
iron ore and products related to the strongly growing iron and steel industry. The mouth of the 
Ibaizabal, as is the case of most estuaries on the Bay of Biscay, had a particular imbalance: the western 
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bank, with its solid lithology, home to almost all of the mineral deposits and protected against the domi- 
nant winds, was ideal for industrial installations. On the other hand, the eastern bank with its extensi- 
ve marshlands and moving dunes seemed inappropriate and even unhealthy for massive population 
settlements. 


However, the steam technique, steel and dynamite soon found a way to change the physiognomy of any 
landscape and it wasn't long before the living forces of the time were organising colonisation of the 
right bank of the estuary: the Las Arenas and Algorta railway line, channelling of the River Gobela and 
similarly of the estuary designed by Evaristo de Churruca required an ulterior linking element to com- 
plete the necessary infrastructures, provided in the shape of Vizcaya Bridge. 


At that time of enormous social change, Modernism was a philosophy embraced by the ruling classes, 
and artists and creators were enjoying important social recognition facilitating the implementation of 
many of their inventions. One of these genial creators, the Basque architect Alberto de Palacio added 
an extraordinary trust in progress to his technical knowledge, his internationalism and his social con- 
cerns, and was largely responsible for the idea, promotion and implementation of Vizcaya Bridge. 


Alberto de Palacio conceived a point of connection between both banks of the river and tested a variety 
of solutions on paper, each more ingenious and even romantic than the last. But it was the idea of the 
cable-reinforced «Transporter Bridge» that he finally brought to fruition and patented, probably taking 
his inspiration from the aerial cables of the tramways carrying iron ore on which he had worked only a 
few years earlier. In the report drawn up for his patent, he said that: « The deck would be built at the 
necessary height over the estuary and would support a large car from which a mechanically operated 
platform or gondola would hang, alternately connecting both banks». 


However the construction had to overcome one particular condition, the clearance required above sea 
level at high tide which, according to international navigation agreements, was 45 metres. Other impor- 
tant restrictions, such as its construction while dozens of boats and hundreds of services crossed in 
its shade, only added difficulty to a technique at that time considered «unbeatable». 


The said deck height and necessary span of 160 metres were just at the technical limits of the methods 
and materials available at the time for construction of a «hanging bridge with steel cables». 


Alberto de Palacio's exchanges with French engineers and constructors like Gustave Eiffel, Victor 
Contamin or Ferdinand Arnodin, plus access to the financial means of the time made it possible for him 
to develop a groundbreaking project for the period: the first mechanical transporter bridge in the world. 


The influence of the construction philosophy of Gustave Eiffel, who was in the process of building the 


Eiffel Tower in Paris that same year, is obvious from the latticework on the pylons of Vizcaya Bridge. 
Even more decisive was the intervention of Frenchman Ferdinand Arnodin, co-author of the patent and 
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famous for the creation of the twisted steel cable, structural and static elements in steel which, as from 
the moment of their invention, definitively substituted the heavy chains of earlier bridges. 


Arnodin's cables were the key to achieving such a slender bridge for a span of such dimensions. 
Impeccable design and having the most modern technique to hand made it possible to achieve a cons- 
truction mounted for the first time in history like a «Meccano» set, with parts prefabricated at the 
workshop and fitted in situ. 


The final structure, a series of slender latticed girder sections riveted together and anchored with 
cables, also constitutes an «urban way» of prime importance connecting to the north with the Bilbao 
conurbation, an unbeatable framework beneath which thousands of ships have sailed and around which 
there has been strong expansion towards the sea from the port of Bilbao. Apart from its commercial 
function, the objective that it serve as an authentic arc de triomphe expressing the success of an indus- 
trial civilisation was anticipated in the foundational project given, as written by Alberto de Palacio him- 
self in 1888, that «apart from the elegant and grandiose aspect with which it would endow the entran- 
ce to our estuary (...) the bridge would be constant and obvious proof in the traveller's eyes of the 
industrial activity and extraordinary life of the extremely wealthy Bilbao mining area». Even the cons- 
tructor Ferdinand Arnodin, nicknamed «the cable king» in France and author of numerous large-sized 
bridges, was aware of the extraordinary contribution to the architecture of the period of Vizcaya Bridge 
when he stated in 1892 that «this work will be remarkable and will honour all of those who have parti- 
cipated in it». 


After three years of work, and having overcome numerous economic, administrative and technological 
difficulties, Vizcaya Bridge was opened on 28 July 1893. From then on, its urban and industrial surroun- 
dings experienced an increase in the speed of their development and the stable population settlements 
on both banks of the estuary rapidly multiplied. The bridge responded to these changes by increasing 
its services as much as possible but without modifying its structure in any way. 


The only important change in the entire history of Vizcaya Bridge was caused by the Spanish Civil War. 
On 16 June 1937, the bracing cables on the Getxo side were deliberately blown up in a controlled explo- 
sion, hence causing the deck to fall into the estuary and interrupting both the transporter service and 
maritime traffic. 


The reconstruction project was commissioned in 1939 to Juan Aracil, who introduced a number of 
modifications based on advances in the latticework and suspension systems of hanging bridges. He 
therefore eliminated the shrouds from the cables, opting for the latter alone, given that the coexisten- 
ce of both elements caused a lack of specification with respect to calculation in addition to adjustment 
difficulties. Having reduced the rigidity caused by the shrouds, he decided to increase the inertia of the 
girder, which acquired a depth of three metres, replacing the St. Andrew's cross lattice for a wider-mesh 
Warren truss, causing minor secondary effects. The entire reconstruction process was carried out with 
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the same materials and work techniques as used in the original project and fully respecting the struc- 
tural concept of the design. 


The mechanical aspect of the mobile parts, their energization and control, have been modified on suc- 
cessive occasions, hence the original traction system with steam boiler and alternative machine insta- 
lled on one of the towers to pull the car and gondola by means of long cables lasted for barely twenty 
years, and was soon substituted by an electric motor. Later, to solve the supply failures suffered during 
the Civil War, by a thermal motor, likewise in the same position as the boiler and, at the end of the war, 
once again by a large electric motor this time raised to the level of the deck with a large cabin from 
which the operator manoeuvred the cables pulling the car. 


During the latest restoration work this cabin was eliminated thanks to solving the traction problem with 
twelve small motors instead of one big one. 


The bridge gondola was substituted, given that the original version in iron, wood and canvas had soon 
been replaced by another, similar version, later by another in rolled iron and later again by one in alu- 
minium alloy. Today's gondola still has part of the previous structure, technically difficult to improve, 
although it now includes composite material, synthetic adhesive and contemporary technology impro- 
ving its conditions of resistance and reaction to the wind. 


It is easy to understand the rapid deterioration of elements which -like the gondola- have to withstand 
the carriage of millions of passengers and, above all, of all kinds of vehicle, ranging from the heavy ani- 
mal-drawn carriages, which went out of use in the 60s of last century to five-axle and 60-ton trucks. 
These actions, together with the circulation, moorings, wind, rain and the sea breeze, are highly aggres- 
sive, meaning that it is practically impossible to achieve useful lives of more than 25 years. 


3.3.- Form and date of most recent records of property. 


The most recent document on the structural conservation of Vizcaya Bridge reflecting its current con- 
dition, with a detailed inventory of its structures and mechanisms and an explanation of the way it func- 
tions, is the «2003 Technical Report. Condition of infrastructures, structures and mechanisms. 
Reference to incidences and actions» approved by the Colegio de Ingenieros Técnicos de Obras 
Publicas on 26 December 2003. (Appendix 3. Document 1) This document is updated by the year for 
permanent monitoring and diagnosis of the monument. 


With respect to the legal protection of Vizcaya Bridge and its surroundings, in addition to documents 


containing currently applicable regulations, and the above-mentioned Decree 108/2003, dated 20 May, 
listing Vizcaya Bridge as a Cultural Heritage in the Monument category, are the Portugalete By-laws and 
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Town Development Plan on 21 May 1991 (OGB 133, dated 11 June 1991 and OGB 75, dated 21 April 
1994) and the Special Plan for the Old Quarter of Portugalete, approved by the Town Council on 14 July 
1992, and the Getxo Town Development Plan, approved by Provincial Agreement on 18 January 2000 
(OGB 141, dated 23 July 2001) (Appendix |. «Legal Protection»). 


The historical and constructive aspects of Vizcaya Bridge are well explained in the attached biblio- 
graphy, while a fast and up-to-date look at these aspects can be found by making a query in the Bridge 
web page: http://www.puente-colgante.com/ 


3.4.- Present state of conservation. 


After 111 years of uninterrupted activity, Vizcaya Bridge is currently in excellent health, and its conser- 
vation is a priority objective not only of the public administration, but above all of the company res- 
ponsible for its management. 


Since 1996, the Board of Directors of «El Transbordador de Vizcaya S.L.» have considered it to be an 
obligation that part of the company staff form a «Conservation and Maintenance Team». This team, 
comprising five internal experts and an external advisor, is the key to maintenance integrity and small 
restoration work, and for managing and controlling bigger interventions carried out by exterior organi- 
sations. 


The working criteria of this team were pioneers with respect to conception and application of the con- 
ditions imposed upon protected structural elements by recent Decrees, which were even stricter than 
the legal recommendations themselves, not only with respect to efforts to conserve and repair original 
elements, but to the application of ancient techniques. 


A breakdown of the latest work carried out by Size, Technical Complexity, Time involved or Speed of 
application and Labour Specialisation may make it easier to understand the importance of the Bridge 
conservation. 


Two main aspects make any work done to the Bridge particularly difficult. The first of the two is its con- 
tinuous service and the fact that any interruptions, even with prior warning, cause a great deal of social 
discomfort. The second is that most of the work has to be carried out at «extreme height» and by night. 


We could add a third and fourth aspect, such as the singularity of its structures, mechanisms and geo- 
metry, meaning that the market offers absolutely nothing that permits «comprehensive» implementa- 
tion of work on the Bridge, or that because its structure «overflies» a place of sea passage, ancillary 
elements suffer severe restrictions (cranes, scaffolding, cables, etc.) as does debris caused by the work 
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(sparks, slag, shavings, paint, etc). The disappearance from the market of the technologies with which 
the Bridge was built, means that most actions demand a great deal of craftsmanship and appropriate 
preparation. 


As from 1996, with the start of a new Bridge management period by a new concessionary company, 
urgent projects were drawn up which can be grouped according to Magnitude, Complexity and Speed 
as follows: 


3.4.1. 


3.4.2. 


Great Magnitude: 
« Structural analysis of finite elements to model the potential condition of the structure. 
* The removal of useless ancillary elements in an almost ruinous condition. 


* The construction of two mobile scaffolds (one motorised) with which to make previously 
impossible repairs. 


« The design, construction and testing of a particular technological element with which to rein- 
force the numerous worn areas of the main cables. The design and construction of an ancillary 
scaffold for use in areas of extremely difficult access. 


« The repair and consolidation of degraded concrete superstructures. 
* The contracting of restoration of the main structure based on ancient techniques. 


« The restoration with own equipment of small elements on the main structure based on ancient 
techniques. 


« Restoration of the rolling girders. 
« The design of a special rail, lamination, installation and welding to create a monolithic element. 


* Removal of the ancient lighting system, unnecessary and degrading (over 1,050 projectors 
and 29,000 kg of electric material). 


Complexity: 


Almost all of the above-mentioned work was carried out at night-time, at enormous height and 
only permitting brief stops. 


« Restoration, without interrupting the service, of the electrical traction system. 


3.4.3. 
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« Restoration of the main car, fractured in several places and suffering from structural problems, 
without interrupting the service. 


* Application of synthetic material of the same aspect and texture as that already existing to 
wear-generating elements. 


« Application of «low risk» techniques to the substitution of traction cables. 


* Launching of the application of robots and remote controls to solve specific technical pro- 
blems. 


« The drawing up of specifications for numerous activities such as painting, element substitu- 
tion, etc. 


Speed: 


* Questions like the productivity of a specific work team cannot be applied to work on the Bridge 
given the limitations imposed by the service. It is therefore common to work for periods of only 
three hours a day. 


* Work which could in other cases be solved in weeks is therefore spread over a number of 
months, hence substantially raising costs. 


In addition to these urgent jobs carried out ever since the very beginning, progress was made with the 
definition of other corrective measures, which, following their drawing up in document form and con- 
sultations with the responsible administrations, were intensively implemented in 1998 and 99 and can 
be summarized as follows: 


Improvements: 


* Removal from the superstructure of the old ancillary ticket offices and the construction of new 
versions, further from the Bridge, diaphanous and suitable for automation. 


* Removal of the former lift, design and construction of two new lifts, the only ones in Spain 
with no manoeuvring «wing», coated in glass and diaphanous, supported by an almost invisi- 
ble tube structure containing cables, energy conduits, telephone and control wires which for- 
merly ran along the outside of the tower structure. 


« Adaptation of the former quay or greasers' walkway for public visit. Installation of security 
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measures and the creation of a real walkway within the bridge body. 


* Removal of the lift structures, electricity transformer and panel, pulling machinery and histo- 
rical recovery of the freed areas. 


* Design and construction of a new articulated car and automatic motor preventing the vibra- 
tions and most of the other negative actions previously supported by the structure. This system 
is controlled by both automatic and human means. 


« Adaptation by means of structures, making the most of space, state-of-the-art material and 
mechanism, of the last gondola in use, made in aluminium, in order to achieve light weight, 
safety, ergonomics and comfort. Its design, deliberately modern, discreet and only slightly affec- 
ted by the wind, does not compete with the Bridge structure. 


« The putting into service of a complete and integrated system of control, security, operation, 
communication and assistance governed from the Control Post by means of radar, radio, TV, 
telephone, megaphone and Internet systems. 


« Filling of the main public system with electronic tickets for people and vehicles, in such a way 
that the paper, ink and other perishables used is drastically reduced. 


* Although in specific former periods the Bridge has suffered interventions not considered 
necessary with respect to its original aspect, following the last intensive restoration campaign 
implemented between 1996 and 1999 and with the current application of «preventive conserva- 
tion» criteria, we have recovered the pureness of its structure and volumes exceptionally well. 


Perhaps the best exponent of the Bridge's health is the service it offers, consisting of over 300 jour- 
neys per day, with no rest periods whatsoever, except for the minimum stop time necessary to con- 
serve the moving parts. 


______3.5.- Policies and programmes related to the presentation and promotion of the property. 


As stated in the Management Plan (Appendix 2. Document 5), Vizcaya Bridge participates in several 
programmes evaluating and promoting its own image and social awareness regarding its value as a lis- 
ted monument. It is also an essential symbol in the promotion of cultural tourism in the region. 


Yearly painting competitions are organised around the Bridge, as are musical concerts, international 
folklore festivals, yacht races and historical representations. 


Vizcaya Bridge participates, often with its own stand, in all state tourist fairs and is a permanent refe- 
rence for national and international tourism in the Basque Country, contributing its image to all kinds 
of advertising initiatives: posters, brochures, videos, etc. 
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Vizcaya Bridge is the founder and main promoter of the International Association of Transporter Bridges 
(Appendix 6. Document 1), the essential objectives of which include the world promotion and appre- 
ciation of this kind of inventions of the historical industrial heritage. 


Vizcaya Bridge participates or is included in numerous competitions organised in relation to heritage or 


tourism at both national and international level and won, among others (Appendix 6. Document 2), the 
Europa Nostra Award for its «excellent conservation as industrial and architectural heritage». 


